Platelet-derived growth factor-BB and lysophosphatidic acid distinctly regulate hepatic myofibroblast migration through focal adhesion kinase.
Although hepatic myofibroblast (HMF) migration contributes to the development of fibrosis, the mechanisms coordinating this movement are uncertain. We determined the effects of lysophosphatidic acid (LPA) and platelet-derived growth factor-BB (PDGF) on actin polymerization, FAK tyrosine phosphorylation, and migration of cultured human HMFs. LPA (0.4-100 microM) stimulated migration, FAK tyrosine phosphorylation, and stress fiber assembly with a sigmoidal dose response. PDGF (1-250 ng/ml) stimulated migration, FAK tyrosine phosphorylation, and actin polymerization with a bell-shape dose-response characterized by a maximum at 10-25 ng/ml. Concentrations of cytochalasin D, which abolished FAK tyrosine phosphorylation, also blocked LPA- and PDGF-induced migration. A dose of 1-10 ng/ml PDGF acted synergistically with LPA (10 microM) to stimulate FAK tyrosine phosphorylation and migration, whereas higher concentrations of PDGF (100-250 ng/ml) inhibited FAK tyrosine phosphorylation and migration in response to LPA (10 microM). These data indicate that PDGF and LPA coordinately govern the migration of HMFs by differentially regulating FAK and suggest a novel model in which PDGF, acting as an amplifier/attenuator of LPA-induced signaling, facilitates HMF accumulation within injured areas of the liver.